Serotonin and gamma-aminobutyric acid turnover after injection into the median raphe of substance P and D-ala-met-enkephalin amide.
The raphe nuclei [which contain serotonin (5-HT) cell bodies] are also known to contain axons that store substance P, met-enkephalin, and gamma-aminobutyric acid (GABA). We have previously shown that GABA has a tonic inhibitory action on 5-HT turnover. To examine other possible interactions of these neuronal systems, we assessed the effect on 5-HT turnover of injecting substance P and 2-D-ala-met-enkephalin into the median raphe nucleus, and the effects of substance P on GABA turnover. Serotonin turnover was increased by 30% in the hippocampus after the injection of substance P (4 micrograms) into the median raphe, indicating an excitatory effect of substance P on the raphe-hippocampal system. Local injection of the metabolically stable metenkephalin analog 2-D-ala-met-enkephalin amide (10 micrograms) increased the hippocampal steady state content of 5-hydroxyindoleacetic acid (5-HIAA) by 60%. The data suggest an excitatory effect of met-enkephalin within the raphe nucleus. We attempted to estimate GABA turnover from the rate of disappearance of GABA after inhibition of glutamic acid decarboxylase by isoniazid and by the rate of accumulation of GABA after inhibition of GABA transaminase by gabaculine. Isoniazid, which is a competitive inhibitor, had too short and incomplete an action to be of use when injected intranuclearly. Gabaculine, which is an irreversible inhibitor, induced a rapid-onset increase in GABA content. This accumulation was linear up to 90 min. The injection fo gabaculine (80 ng) into the raphe increased GABA content by five times the control values, but hippocampal 5-HT and 5-HIAA contents were not significantly changed. Substance P injection increased the GABA turnover by 30%. Gabaculine seems a promising tool for detecting changes in GABA turnover.